Objective -To review current knowledge of the effectiveness of medical audit programmes as a whole and of specific interventions within these programmes, as a means of changing clinical behaviour. Criteria for inclusion and exclusion of published reports -Articles listed on Medline from 1985-92 with key words "quality assurance" or "medical audit", and "evaluation" and relevant references from these articles, and from recently published reviews and reports on medical audit, were included. Excluded were simple descriptions of audit activity, replications of previous work, and publication in a language other than English.
simple descriptions of audit activity, replications of previous work, and publication in a language other than English.
Results -Evaluation ofentire programmes of medical audit is unusual. Most reports concern specific interventions and focus particularly on the scientific and technical aspects of quality. These interventions may be classified by the means through which they attempt to achieve desired changes: patient characteristics; physician characteristics; administrative and organisational structures; and financial incentives. Conclusions -Knowledge about effective methods of bringing about specific changes in clinical behaviour is rudimentary. Impact is highly dependent on local factors, so generalisation ofresults to other settings is difficult. More qualitative research is needed to define the local factors which influence results. Over the past four years the Department of Health (DH) has provided ring-fenced funding for the development of medical audit, amounting in total to 140 million.2 Although this represents less than 0-2% of total NHS expenditure, doubts have been expressed about the effectiveness and cost effectiveness of spending this sum in this way. '3 In response, the DH has commissioned a review programme,4 and the National Audit Office is planning a series of studies over the next three years.5
Similar uncertainties prevail States.6 in the United
The meaning of evaluation In common usage, evaluation means "to determine the amount, value or significance of".7 A more technical definition is:
"a process that attempts to determine as systematically and objectively as possible the relevance, effectiveness and impact of activities in the light of their objectives". 8 Other definitions vary in detail,9"' but all suggest the need for clear objectives for the activity under consideration.
In the case of medical audit, objectives are imprecise or controversial." "To improve the quality of care doctors provide for their patients"2 is simple, but of limited value in the absence of a common definition of quality.'3 Guidance from the DH itself'4 or the Royal Colleges'5 6 has similar limitations. Attempts to define more precise objectives, such as improvements in health status3 or reductions in adjusted mortality rates'7 run counter to clinicians' focus on individual patients. '8 In light of the lack of clear objectives, evaluation of entire programmes of medical audit is difficult. Most published reports are based on surveys of those responsible for implementation: quality assurance directors'9 20; medical administrators2'; and chairpersons of medical audit committees.22 Judgement of effectiveness is subjective and the respondents may have a vested interest in producing positive results. However, achievements seem limited: in the United States, with a long tradition of formal quality assurance, only 20% of respondents perceived changes in clinical practice attributable to audit.'
Rather than attempting to evaluate audit at a "macro" level, most research has focussed on specific interventions which may be used in conjunction with audit to stimulate specific changes in clinical practice. Three types of evidence have encouraged these developments:
(1) The existence of variations in practice which cannot be explained by patient characteristics, or simple resource constraints. 2324 (2) The failure of simple educational interventions to modify individual practice. 25 ( 
NON-PRESCRIPTIVE EDUCATION
The strength ofthis approach is that any change in practice ought to be long lasting, in contrast to approaches based on feedback, where continual reinforcement is likely to be necessary.
Most reported evaluations are positive but methodologically unsound. 43 The small number of carefully designed studies are mostly negative,29 but these have not always used the most effective teaching methods. Four basic approaches have been described: (1) sending material by post; (2) traditional didactic lectures and presentations; (3) individually tailored instruction using small groups; (4) one to one contacts.
In general, the first two methods are ineffective, the third has a small effect, and the fourth is the only consistently effective one. The observation that pharmaceutical marketing companies spend most of their resources in this way is suggested as empirical support. 36 Surveys of the diffusion of new technologies among doctors,50 51 and polls asking what sources of information are perceived to change practice,52 also emphasise one to one learning from colleagues.
Two factors which may be important in determining effectiveness are the status of the educator as perceived by the participants, and the environment in which the education takes place. Contact with physicians is more likely to change prescribing than similar interventions by pharmacists.53 In Denmark, the same senior physician gave lectures on antibiotic prescribing in two localities, as a follow up to the dissemination of written guidelines. 54 In the first locality, the lectures were organised by the local medical society and sponsored by the pharmaceutical industry. Subsequent antibiotic use was no different to that in localities which received written guidelines only. In the second locality, lectures were held in the local microbiology department and significant changes in prescribing were observed. Physical location may be an important determinant of effectiveness.
Combining education with feedback is frequently used to try to improve effectiveness. In such cases, persistence of the change in practice after feedback has been stopped would suggest that the educational component had been effective. This is unusual;265859 only one to one approaches show prolonged effects. 60 In summary, education is not as effective as intuition would suggest. It must be used in combination with other strategies or delivered in a relatively expensive way by one to one contact.
GUIDELINES
The production of guidelines has become a major industry -a recent US survey identified 26 cycle" of new fashions in clinical practice, from early innovation to obsolescence, suggests that formal expression as "guidelines" tends to come too late to be useful. 73 The considerable resources consumed in guideline production may not be justified.
ADMINISTRATIVE AND ORGANISATIONAL FACTORS
Modification of administrative or organisational systems is an important alternative to education. The simplest way to modify behaviour is to constrain it by enforcing local policies and procedures. Simple devices such as the posting of guidelines on notice boards and the introduction of local formularies have been shown to be effective. 7475 The scope for such proscriptive tactics, however, is limited. To justify these measures, feedback of information on performance is a central part of most organisational approaches. There are four common variants:
(1) Peer review of individual cases using implicit criteria;
(2) Explicit audit (predefined criteria); (3) Expert assistance (computers or people); and (4) External systems (covering several hospitals).
PEER REVIEW
Peer review is used here to mean retrospective review of individual episodes of care without explicit criteria. The lack of explicit criteria means that the entire review process must be conducted by clinicians themselves, and so either the number of cases examined is relatively small or judgements are made from abstracts prepared by clerical staff. 76 Although this approach has been discredited in the US for being too subjective,7778 it has been widely adopted in the UK as the easiest way of conforming with the government's demand that all clinicians take some part in regular audit. No randomised trials have been conducted to assess effectivenss, but "before and after" studies show that the qualitv of note taking improves, mostly in the first year after introduction. search27 identified only three randomised trials that had measured outcomes; of these only one showed improvement, which was minor. 88 Behavioral theory suggests that feedback will be most effective if given as soon as possible after performance, and this has become known as "concurrent" feedback. A recent review of five articles using such methods all reported positive results.32 An earlier randomised controlled trial, however, was negative. 
